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GLVFUHWL]DWLRQRI WKHJRYHUQLQJHTXDWLRQV  DUHQRWGLDJRQDOO\GRPLQDQW DQG WKHUHIRUH FRQYHQWLRQDO LWHUDWLYH
VROYHUV OLNH *DXVV6HLGHO FDQQRW EH HPSOR\HG $V VXFK ZH KDYH XWLOL]HG WKH %L&RQMXJDWH JUDGLHQW VWDELOL]HG
%L&*VWDEPHWKRGZLWKRXWDQ\SUHFRQGLWLRQLQJ>@
5HVXOWV
:HSHUIRUPQXPHULFDOVLPXODWLRQVRQD+&/'HVNWRS3&ZLWKFRUHL#JK]SURFHVVRUDQGJEGGUUDP)RUDOO
WKHFRPSXWDWLRQVZHFKRVH3U 5D RQDXQLIRUPJULGRIVL]H[ZLWK WLPHVWHS,QRUGHU WR
YDOLGDWHWKHFXUUHQW+2&PHWKRGZHFRPSDUHRXUUHVXOWVZLWKWKHEHQFKPDUNVROXWLRQRI0D>@DQG1LVKLPXUDHW
DO>@ZKLFKJLYHVXVDQH[FHOOHQWFRPSDULVRQ)RUGLIIHUHQWYDOXHVRIWKHSDUDPHWHUV5D3U1+DĳDQG/HRXU
VLPXODWHGUHVXOWVDUHVKRZQLQ)LJV0HDQZKLOHLWLVQRWHZRUWK\WKDWRXUUHVXOWVSURGXFHYHU\JRRGUHVXOWV
RQ D PXFK FRDUVHU JULG RI VL]H [ RQO\ DV RSSRVHG WR WKH HDUOLHU UHVXOWV > @ ZKLFK ZHUH REWDLQHG RQ
FRPSDUDWLYHO\ODUJHUJULGV
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)LJ6WUHDPOLQHVYRUWLFLW\FRQWRXUVLVRWKHUPDOOLQHVDQGLVRFRQFHQWUDWLRQOLQHVIRU+D 3U /H 5D 1 ĳ DW
QRQGLPHQVLRQDOWLPH
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
)LJ6WUHDPOLQHVYRUWLFLW\FRQWRXUVLVRWKHUPDOOLQHVDQGLVRFRQFHQWUDWLRQOLQHVIRU+D 3U /H 5D 1 ĳ DW
QRQGLPHQVLRQDOWLPH





)LJ6WUHDPOLQHVYRUWLFLW\FRQWRXUVLVRWKHUPDOOLQHVDQGLVRFRQFHQWUDWLRQOLQHVIRU3U /H 5D 1 ĳ DWQRQ
GLPHQVLRQDOWLPH7RS5RZ+D %RWWRP5RZ+D 
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)LJ6WUHDPOLQHVLVRWKHUPDOOLQHVDQGLVRFRQFHQWUDWLRQOLQHVIRU+D 3U /H 5D 1 ĳ DWQRQGLPHQVLRQDO
WLPH
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)LJ6WUHDPOLQHVLVRWKHUPDOOLQHVDQGLVRFRQFHQWUDWLRQOLQHVIRU3U /H 5D 1 ĳ DWWLPH +D 
ILJXUHVDEDQGFUHVSHFWLYHO\+D ILJXUHVGHDQGIUHVSHFWLYHO\

&RQFOXVLRQ
7KHZRUN LQ WKH FXUUHQW PDQXVFULSW LV FRQFHUQHG ZLWK WKH +2& FRPSXWDWLRQ RI WKH GRXEOH GLIIXVLYH QDWXUDO
FRQYHFWLRQLQDUHFWDQJXODUFDYLW\RIJULGDVSHFWUDWLRDQGZLWKDPDJQHWLFILHOGDQGKHDWVRXUFH7KHKRUL]RQWDO
ZDOOVRIWKHFDYLW\DUHDGLDEDWLFDQGWKHYHUWLFDOZDOOVDUHGLIIHUHQWLDOO\KHDWHG0RUHRYHUWKHOHIWZDOOKDVDKLJKHU
FRQFHQWUDWLRQWKDQWKHULJKWZDOO7KLVLVSUREDEO\WKHILUVWWLPHWKDWDQ+2&PHWKRGLVSURSRVHGIRUWKHVWXG\RI
WKLVSUREOHP7KHVROXWLRQVWUDWHJ\HPSOR\HGLQWKLVPDQXVFULSWKDVWKHSRWHQWLDORIEHLQJH[WHQGHGWRRWKHUVLPLODU
SK\VLFDOSUREOHPVOLNHWKHSULPLWLYHYDULDEOHIRUPXODWLRQRIWKH1DYLHU6WRNHVHTXDWLRQVDQGRWKHULQWULJXLQJIOXLG
IORZSKHQRPHQDJRYHUQHGE\WKH'1DYLHU6WRNHVHTXDWLRQV$WSUHVHQWHIIRUWVDUHJRLQJRQWRVWXG\WKLVSUREOHP
LQDLQFOLQHGUHFWDQJXODUFDYLW\
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